The role of small molecules in sperm capacitation.
Mammalian spermatozoa released into an appropriate environment in vitro can capacitate but then may undergo spontaneous acrosome reactions. Since successful sperm interaction with the zona pellucida of an unfertilized oocyte requires an intact sperm plasma membrane, spontaneous acrosome loss is biologically undesirable because it renders spermatozoa non-fertilizing. Several small molecules (fertilization promoting peptide [FPP], adenosine, calcitonin and adrenaline), found in various body fluids including seminal plasma, have been shown to regulate capacitation in vitro. They initially accelerate capacitation but then inhibit spontaneous acrosome loss, allowing spermatozoa to maintain their fertilizing potential. Specific receptors for all these molecules are present on mammalian spermatozoa and their activation by the appropriate ligands leads to modulation of membrane-associated adenylyl cyclase activity and production of cAMP, stimulating cAMP production in uncapacitated cells and inhibiting it in capacitated cells. Boar spermatozoa have been shown to respond in vitro to adenosine and FPP, suggesting that the addition of these molecules to sperm samples used for artificial insemination could be beneficial in helping spermatozoa maintain fertilizing potential until they reach their target.